-

+

o,
DOCUMENT RESUME - -+ -~ _ . "
Y * :

ED 254 717 - N | - CE.040 993 ‘. | T
" TITLE " Millwright AppVent1cesh1p Related Tra1n1ng Modules,
R .1-3.4 Computers. .
INSTITUTION ahe Community Coll., Eugéne, Oreg. - '
SPONS AGENCY * Oregon State Dept. ‘of Educat1on, Salem. : .
PUB DATE (82 A / *
NOTE . : 82p.;; For related documents, see CE 040 991-041 007, '
: Many of the modules ane duplicated in CE 040 -967 and
L ‘ CE 040.971.
/ .PUB TYPE Guides - Classroom Use - Materials (For Learner)
J : (051) I . . <
EDRS PRICE MF01/PC04 Plus Postage. T
DESCRIPTORS *Apprent1cesh1ps' Behavioral Object1ves, *Computer

‘Literacy; Computer Sofsware; Job Skills; Job
Training; Learning Modules; Machine Tools;

. : ! Postsecondary E¢ucat1on° Power Technology; *Trade and
, B Industrial Education ‘
IDENTIF LERS *Millwrights
t " . *
ABSTRACT & ' o | -

ThlS packet part of the 1nstruct10nal materials for ,
+ the Oregon apprent1cesh1p program for millwright trfaining, contains
. four modules" covering computers, The modwles provide information on
- the follow1ng topics: digital language, digital loglc, computer . - |
“overview, and computer software. Each module consists of a goal, |
performance indicators, diregtions, learning activities, vocabulary, ' {
information sheets illustrated with lihe drawings,. self-aysessment .
test(s) with answers, and a post-assessment test., (KC) °

. J r" N o, '

~
KRARRR KA I R AR IR RIIRRRR AR IR AR IR IRIR KRR AR AR IR IR IR R Rk ke kA Aok Kk h ke k&

* Reproduct1oss supplied by EDRS are the begt that can be made - *

* from the ,original document: x
AR SR LS R EE R ****************************************#*************

13 o .
" , o w
. : .
. .

o




d

" - RELATED
" TRAINING MODULE

}

f

!
o a |
™ US. DEPARTMENT OF KOUCATION '
NATIONAL INSTITUTE OF eDUCATION
N . EDUCATIONAL RESOURCES INFORMATION'
' CENTER {ERIC) '

v Ths documant has bean toprotuced ah
rocevad from the parson or urgsniratioh
onginating it )

[1 Minor changes have bean madn 1o impravh

" roproduchon quaiity “

’ I

& Points of view or opimans stated in this docy

| ment do nol nacossasily reprasont official NIF

v position or policy !

o

.

- . i . L o T \' ’/'.' ‘\‘\, g . ‘
¢ v oe
, AR A
e . ' ‘ v '
. I ) . - /' -
P ' . f} L
. ‘ o perrr—7t
M - v ! / ,J . \
S .. APPRENTICESHIP " | = -
N AT ) ) |
N FE O : . . ' . .
3‘ - ;
) ‘ . ' g DR o
’ v EEUTRR C o Co /’.1 ' : ‘

"PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

Y/
e,

TO THE EDUGATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

s




STATE! E I OF ASSURANCE L

’

: -
. IT 1S .THE POLICY. OF THE,OREGON,DEPARTMENT OF EDUCATION

THAT NO PERSON' BE SUBJECTED TO DISCRIMINATION .ON THE

'BASIS OF RACE, NATIONAL ORIGIN, SEX, AGE, ,HANDICAP OR

MARITAL STATUS IN ANY PROGRAM; SERVICE OR ACTIVITY FOR
WHlCH THE OREGON DEPARTMENT ofF EDUCATION IS RESPONSIBLE.
THE DEPARTMENT WILL COMPLY WITH THE REQUIREMENTS OF+ STATE

AND FEDERAL LAW CONCERNING NON- DlSCRlMINATION AND WILL .

'STRIVE BY 1TS ACTIONS TO ENHANCE THE' DIGNITY AND WORTH
OF ALL PERSONS: |

\
'

 STATEMENT OF_DEVELOPMENT

13 2% T N W,

, . : . ) \
TH1S PROJECT WAS DEVELOPED AND PRODUCED UNDER A SUB-CONTRACT

FOR THE OREGON DEPARTMENT OF EDUCATION BY LANE COMMUNITY
CoLLEGE, APPRENTICESHIP DIVISION, EUGENE;.OREGON, 1984,

LANE COMMUNITY COLLEGE IS AN AFFIRMATIVE ACTION/EQUAL

b : ~*

OPPORTUNITY INS}JJUTION.




e
|
| [}
1.1
y 1.2
., 1.3
1.4
1.5
1.6
. - 1.7
. 1.8
2.1
S 2
2.3
. v 7 2.4
- 2.5
( 2,6
2.7
2.8
2.9
2.1
2.1
.2.1
2.1
2.1
2.1
) 2.1
h 2.1
3.1
" ] .3.2
3.3
KX 3.4 .
¢ 4.
- 4.2
. 4.3
4.4
4,5
\} . 4:6

* Basics .of Energy

NSO W —Oo

'.
-."" APPRENTICESHIP
: ' ]
" MILLWRIGHT
. RELATED JRAINING MODULES
.. SAFETY A .

-

General Safety
Hand Tool Safety
Power Tool Safety -‘ -~
Fire Safety :
Hyglene Safety
Safety’ and Electricifly ,
‘Fire Types and Preveption ‘
Machine Safeguarding| (includes OSHA Handbook) . -

ELECTRICITY/f ics

Atamic Theory

' Electrical Conductipn: -

Basics of Direct Current
Introduction to Circuits

* Reading  Scales

Using“a V.0.M¢ <
.OHM'S Law . "
Power and Watt's Law

Kirchoff's Current Law ;"

~ Kirchoff's Voltage Law

Series Resistive Circuits
Parallel Resi

Bagics of Alternating Cur.rents ’

Boting and Drilling Tools

Cutting Tools, Files and Abrasives
Holding and Fazgening Tools
Fastening Devic

Basic Science ~!Simple Mechanics'
Fasteners |
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DRAFTING

»~

-Types of Drawing and Views

Sketching

’

Bluep;int
' Bluep¥int
Blueprint
Blueprint

"Blueprint

Blueprint
Blueprint
Blueprint
Drafting,
Drafting,

Reading,
Reading,
Reading,
Reading,
Reading,
Reading,
Reading,
Reading,

Machine Features
Measurement

- ™ -Blueprint Reading/Worhing Drawmgs

" Working Drawings for Machmes and Welding .
Machine and Welding Symbols :

Drafting:
Drafting:
Drafting;
Dxafting:
Drafting:
Drafting:
Drafting:
Drafting:

Bagic
Basic

- Basic

Basic
Basic
Basic
Basic

- Bagic

Print
Print
Print

Print-

Frint
Print

Print .

Print_:

- Drafting, Visualization ' C

HUMAN RELATTONS ' } \3

Cammunications Skills \ . '
Feedback . ; , . S X
Individual Sbrengt:hs - ‘ ' : 1 '
Interpersonal Conflicts . . ’ <!
Group Problem Solving e . . A
+ Goal-setting and Decismn—makmg - ‘ '
Worksite Visits - ' '
Rasumes » , . : _
Interviews Y -y - 2N
‘Expectation -/
Wider Influences and\“Responsibilities :
" Personal Finanoe '
* P . * . o N
mILERS
£ s \
Boilers - Fire Tube Types
Boilers - Watertube Types ™ ~
Boilers - Construction - . | o
Boilers - Fittings . . | ,
Boilers’ - Operation o : : '
Boilers 4 Cleaning . X
Boilers - Heat Recovery Systems - ‘
Boilers - Instrument$ and Controls
Boilers ~ Piping and Steam. Traps - : M

f

TURBINES

’,
Steam Turbines - Types '
Steam Turbines -~ Coamponents
Steam Turbines - Auxillaries . .
Stbam Turbines ~ Operation and Maintenance . ,
' 'Gas Turbines
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12.1

12.2
12.3
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' meps: - Types and Classification. -

Purps ~ Applications

" Pumps - Construction
¢ Pumps - Calculating Heat and Flow

,Rups - Operation .
Pumps " - Momtorlng and 'I‘roubleshootlng
Pumps - Maintenance ‘

v

COMBUSTION ®

F 4

-

anbustlon Process
-Combustion - Types of Fuel '
Combustion 7 Air and ‘Fuel Gases - .

Combustion - Heat Transfer Y
- Combustion ~ Wood :
GENERATORS . '
Generato s .- Types and Construction
Generat. rs - Operation '
A
EF‘,..WATER
M ]
Feedwater - Types.and Equipment
Feedwater - Water Treatments, .-
Feedwater - Testing
AIR gzonmzssoas - \
,A1r Conpressogs - Types o

Air Conpressors - .Operation and Malntenance

Steam - Formation and Evaporation
Steam - Types
Steam -. Transport
Steam - Purification
\

- .MISCELLANBOUS

Installation - Foundations
Inskallation - Alignment
Circuit Protection
Transformers \
Trade Terms *

- A\

TRADE MATH

LinaarA- Meaglire
Whole Numbe

Additional Subtraction of Common F‘rac'tion and: Mixéd' Numbers

" Page 11 -

Multiplication and Division of Conmon E‘ractions and whole and

. Mixed Numbers
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16.5 ° Oombound Numbers ' , n
16.6 Percent - -
16.7 Ratio and Proportlon '
16.8 Perimeters, Areas gnd Volumes °
16.9 . Circumference ang Wtde Area of Circles
16.10 Area of Plane, Figures and Y&lumes of Solid Figures
' 16.11 Metrics , ,
- 4
. HYDRAULICS = °
17.1 Hydraulics - Lever
17.2  ( Hydraulics -« Transmission of Force
17.3 Hydraulics - Symbols :
- 17.4 Hydraulics - Basic Systems
17.5 Hydraulics,~ Pumps
17.6 Hydraulics - Pressure Relief Valve
17.7 Hydraulics.- Reserfoirs
17.8 Hydraulics D{;;EE?onal Control Valve
17.9 .Hydraulics - Cy ers .
17.10- Hydraulics - Forces, Area, Pressure '
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Concepts & Techniques of Machine Safeguarding, U.S.D.L., 0.5, H'A ?

. Correspondence Course, Lecture 1 Sec. 2, Steam Generators Types
~ of Boilers I, SsA.I.T., Calgary, A]berta, Canada

)

Correspondence Course, Lecture 2, Sec. 2 Steam Generators Types

of Boikerst II, S.A.L.T., Calgary, A]berta ‘Canada

Correspondence Course, tecture 2, Sec. 2, Steam Generators Boiler

~ Constructiond Erection, S.A.I.T., Ca]gary, A]berta, Canada

Covrespondence Course, Lecture 4, Sec. 2, Steam Generators, Boiler
Fittings IL; S.A.I.T., Ca]gary, A]berta, Canada

. Correspondence Course, Lecture 4, Sec. 2 Steam Generators Boiler -

Fitt1ng I, S.A.1.T., Ca]gary, A]berta Canada

) _ .
Correspondence Course, Lecture 10, Sec. 2, Steam Generation Boiler
Operation, Maintenance, Inspection, S.A. I T., Calgary, A]berta,
Canada .

Correspondence Course, Lecture 3, Sec. 2, Steam, Generation Boi]er
Details, S. A.l1.T., Ca]gary, A]berta Canada

Correspondence Course,” Lecture 9, Sec. , Steam Generator ;Power o

Plant Pumps, S.A.1. 1., Calgary, A]berta, ’Canada

- T y

- . ‘ ' e :

Covrespondence Course, Lecture 6, Sec. 3, Steam Generators Pumps,
S.ALLLT Ca1gary, Alberta, Canada .

Related Training:Module.,

1.8
73

7.2

9.7 Types & C]assif1cations

9 2
. 9.4
. 9.6
9,7

’

o

| MachinetSafeguardjng

fBoilers,-Fire Tube Type

Boilers,,water Tube Type

‘Applications

Calculating Heat & Flow -
Monitoring & Troubleshoot1ng

Maintenance

X Construction

Operat1on :

7.3 Boilers, Construction'
7.4 Boilers, Fittings
- 7.4 Bofilers, Fittings
7.5 * Boilers, 6peration
7.7 'Boilers Heat Recovery -
Systems
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.n'Correspondence Lourse, Lecture 8 -Sec. 3, Prime Movers, Gas
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Cgrrespondence Course, Lecture 5, Sec. 2 Plant Services, Fuei -
¥ Combustion, S.A.1.T., CaTgary, Alberta, Canada . f,_?gjr-' :

Treatment, S,A.1. Tey Calgary, ATberta Canada g _Operation "

'/ »

" Correspondence Course, Lecture 6, Sec. 3, ”ﬁrime.Movers:ESteapf o
Turbine Operation & Maintenance. S. A I.T., Ca]gary,:A]bertﬁ;;ﬁ, -
~ Canada - _ T
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7.3 -, Correspondence Course, Lecture 7, Spcgvaﬂaﬁfeam Generators, Boiler ‘*f2.3 Feédwatér, Testing
: : Feedwater Treatment, S.A.I1.T., CalgarywFAlberta, Canada ' . :
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18.1, " Correspondence Course, Lecture 2, Sec. 5, Elegtricity, Direct - 11.1 Generators, Types &
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- 181 ".-Correspondence Course, Lecture 4, Séc. 5, Electricity, Alternating  11.1 Genérators; Types &
- 18.2 Current Generators, S.A.I1.T., Calgary, -Alberta,. Canada , | Construction
_ R - . P . | 18.2 * Generators, Operation
.19;1 , 'fCorrespdndencé Course, Lecture 5,'Sec;\4;’Prime‘Movers & Auxil- 13.1 Air Compressors, Types
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1 T Correspondéhce Course, Lecture'G,,SeC. 4, Prime Movers & Auxil; 3.1 Air Compressors, Types
faries, Air Compressors II, S.A.l4T., Calgaryy Alberta, Ganada 13.2 _Air Compressors, Operation
¢ ' o e W . - & Maintenance :
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26.1 - . // Basic Electronics, Power Transformers,. EL-BE-51 : S " 15.4 Transformers
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& Circuit, Protective Equipment, S.A.1.T., Calgary, Alberta, ' L
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2] | Correspondence Course, Lecture 10, Sec. 3, Prime Movers, Power 15.1 Installation Foundations
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~ the 1nd1v1dua1 apprenticeship committees d1v1de the total packets to

»

RECOMMENQATIONS FOR USING'TRALN}NG MODULESY
. - l(‘ .

‘

The following pages list modules énd their correépondihg numbers for this

particular apprbnticeshid trade. As related training classroom hours
vary for different redsons throughout the state, we recommend that v

A d

fit the®™ individual class schedules’

~ There are over 130 modules available. Apprentices can complete the

whole set by the end of thejr indentured apprenticeships. Some
apprentices may already have knowledge and skills that are covered
in particular modules. In those cases, perhaps credit could be
granted for phose subjects, a]?owing_apprentcies to advance to the

~remaining modules. | .

We suggest the the apprent1cesh1p 1nstructors ass1gn the modules 1n
‘numerical order to make this 1earn1ng tool: most effective

‘." N

l//’
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'Té;pe 1: Fife .Tube Boilers ~ Water Tube 'Boilers . . ' | |
ot and Bojler Manholes and Safety Precautions _ . .
Tape 2: Boiler F‘ittingé, Valves, \Injectors; Ce s
Punps and Steam Traps B ‘ \
Tape 3: Cambustion, Boiler Care and Heat Transfer Q/
and Feed Water Types - o . !
_Tape 4: Boiler Safety and Steam Turbines - .
l . ©
N&I‘E:_/W cassette tapes are intended as additional - o .
: re nce material for the respective modules, as ' .

indicated, and not designated as a required assignment.
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Goal:

The apprentice will be able to .

describe digital language.

S

f

DIGITAL LANGRYAGE .

1. identify numbers in decimal,
bigary, octal and hexidecimal
‘systems,

* |+ Performance Indicators:

N 2, Convert.to decimal numbers.
. AN
-, 3, Convert to binary and hexi-
. decimal numbers,-
f / 4, Convert to binary and octal
:. ) numbers._
4
. ( ’ [
-y 'Y '
s




~ BASIC ELECTRONICS

'

Digital 'La'ngltlage B |
EL-BE-54

2 |

Test Draft |
September 1981
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_ Goal: =

The abprentice will be able to
descyibe digital language,’

——

’
.
L]
.

Identify numbers in decimal,
binary, octal and hexidecimal
systems. '

Convert to decimal numbers.

Convert to binary and hexi-

‘decimal numbers.

Convert té_binary'and octal

. numbers,

Y

N

" Performance Indicators:, -

~




o ‘f” Lo e .-A. e e Digita1 Language .
' g . Objectives -~ - EERRE
.o Given: T T T L | “ The student il

R 'b;jjA mixed group of numbers.' T o fIdent\fy ‘numbers . in decima] L | n
2 T B ' . ~ binany, octal and hexadecimal . R

A group of binary numbers: between o h’Convert to decimal.
zero,and 16. . _ S ' , '

A group-of octal numbers SRR - ) 'Convert to: binary and hexadecimal

if*; "_5,";A group of hexadec1mal numbers. . .u Convert to binary and octal;,;

| . - . s o " g

. M N 1 B a B . . -

'Directions S o S o

P o P

Obtain the following:

Paper and pencil

L '-Leami ng- Activities— -~
' Read Key Words Tist.

Read Information Sheets.
Do. Self-Tests. |
Complete Final Test. N
Obtain Final Evnluatibn.




T L e T Digital Language :
Key Words I

Instruction; That part of a computer program that tells the central processing.
. unit how to manipulate data. _ _

'-Data The variable information that is stored manipufeted and processed by a
‘CWWMmr L . e

.g1nqry number system. ‘The positional'ngtation_number system with two as its
ase, - , , o ,"'* B oy

;gecimal number system The positional notation number system with ten as 1ts
ase. ‘ .

Decimal point:. A symbol ((. ) period) used in the decimal system that separates
whole numbers on the left with 1/10. unit fractions on the right. .

_ Binary point:- A_symbol (¢.) period) used in the binory system that separates
whole numbers on_the left with 1/2 unit fractions on the sight. %i;1 .
n r system.

Radix: Also called the base. The total number of characters in a

The number by which a digit must be maltiplied in each place of positional
notation. Example: . In decimal, each column to the left must be multiplied by
ten. : - - .

Base: See radix, -

Power: (or exponent) The numbel above and to the right of another number,’ 11 ke
52 that tells how many times it should be used in mu]éiplying bx itself:

=5x5 =

Bit: Binary digIT A single column of binary used in a computer as a single
machine language'"haracter. There are usually eight bits to a byte.

Octal number system: The positional notation number system with eight as its
base. . ' S

]

 Hexadecimal number system: The positional notation number system with sixteen
as its. base.. ' . -

&




screen displays an elaborate picture or when a printer prints out the answer to

" .a complex scieptific: problem, all of the processing has been done in binary.

. "You will learn -about binary in this package.* Octal and hexadecimal are merely

a variations on the binary system that will help pegple communicate with computers. =’

.
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'““'Computers use the binary number system as their language. when a cmnputer
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S o T . - -Digital Language -

B S .
. ¢ oo
e T A . . / ' . : : .
RN .

Electronic digital syséems employ two-state devices. A information,'either

.. instruction or data, is in the form.of 0's and 1's. The ‘binary system of
1-eountigg/is.essentia] in organizing this informatiog ' o

/- ' .

"{-The number system we are most, used .to is the decimal systéﬁ.:.The decimal system

is based on thd number 10. It has ten"¢haracters; 0, 1, 2% 3, 4, 5, 6, 7, 8, 9.

~ Quantities are represented by these characters and the'coTumn which they are jn.

oW - . _
) ’
Y

These columns - increase in Weight to the left of the decimal point by a power of
ten. That is to say, when you exceed the capacity of the "ones" column, you

must then make use.of the column to. its left, which is-ten times greater or the .

“tens" column. When you run-out of characters in those two columns at "99," you.
must spill over into the next column where each character represénts "100" or

ten to.the second power (102). This‘is'calleq-"positiona] notatibn."

The §ame is true of the binary system except that you only use two characters:
zero and 1. Each column increases in weight to the left of the binary point by
a power of two. - o ' : .

Columns " Fours | - Twos  Ones
| 101 (charécters) ) o 0
N 1 x4 0x2 -1x1

’

Fo]lowfﬁg is an eample of characters from 0-15 in decimal and binary:

g;f.Déc#ﬁél ¢ N _ - ! Binary
18 402 10" s column 2 22 3 s
ciae o “- Y B ’ o o |
1 1 .
2 1] 0
3 11 '
4 1.lo] o
5 Tlof 1
6 111] 0
7 11| :
8 1{o0]o]f o «
° 9 ] 0 0 ! ] .
1 | o 1ol 1]o0 S
1 1 } ? ) (1)
1 2 1RO
1 3 1|1 \o_. 1
1 4 1111110 ‘
1 5 LI R A I R |

¢
o

O

SN
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. . Af' . .
Notice the similarities and differences between the two gystems of numbering: *
- Base 10~ decimal and Base 2 - binary. .

B ' ' 1
1. There are 10 characters in Declmal 0- 9 There are 2 characters in binary 0
and 1. : . o > . :

-

@

j{ The base (or radix) does not appear in this set of characters ‘ y S
3. Ther& is only one character in each column, 3 'J

.4,  Each column is greater by the "base power" “than the column to its f1ght
and smaller by the "base power" than the column to 1ts left. ~

: . _ Pl

- Example o

Decimal - 6 3. 2, The. subscript (l0) tells the base (1f not present
o it is generally assumed to. be 10).
~ The 3 represents a value 10 times greater than a-character in the columh to 1ts
rightand 10 times less than one 1n the column to its left. ~

‘Binary | S KT I I 02 -
8 + e +2+0 = 1410
The 1 in the second column is 2 times greater than the character. in

the first column (0), Each lateral position to the left increases
by a. power of 2. - ' - S

A _ - e ' D ¢
B R L LI | B
32. 16 9 "4 2 1 ee-ufirst column "oaﬁg."
1 00 0 0 O - \ |
N i S o ) . g
_ Powers Any number to the zero power is equal to one:. 20 =1, lO0 =1

Any number to the_first'power is equal to itself.

2V =2,8" =510 510,100 =} |
:Refer to the Decimaﬁ/Binary chart. Notice the }1rst column of binary: the -
. highest you can count is one, then you start over again in that column with zero

o and have a "one" in the second or "two" column. For three we can add another -

unit to the "ones" column (a "1" in the twos column plus a "1" in the ones '
column equal three). - ' -

1,

=3 S .

,
| A4
o »

L
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o : v - j : , - Digital Language
. -v -These rules apply to any of the binary columns. " '

100, = 4

| 101, 5_10 ;
110, = 6, and S0 on -

Try counting to ten . binary Check your answers by referring to the Decima]/
Binary chart. . . :

. < Iry . 1
. : .

10 2+ - 10 2

i %
o
"o N o

10

’
. . v
.."' \
¥
&
) ,
] 't’..*\‘?-
» *
) .1
s
E 3
V4 ¢ .
e
4 .
. . v : ‘ -
d o .
i .
' A
L] .
" !
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Self-Test No. 1 -

..  Give’decimal equivalent of these bihary numbers,

1.7101 =

101 =  -- . L - _ /

2

3, 10 =
4, l‘
5. 1000 -
6. 111
7. 1010

n
7

g. 1001 =

L9, M = -
10. 1100 = '

It should be noted that each ou or input in a digital’gate. circuit, or
system may be 1ikened to a single column of binary. Each column {is known as a
bit (binary digit). | ’ - |

[
-

: . : K¢
The number -of possible binary states from a given number of outputs or bits 1s .2
to that power. Say you have 2 outputs; you would have 2? or four states,

Y% . ;‘ ) (
Coutputs . 1 2 L, .
states 0 1] Don't forget zero!!
' 0 1 It is a viable state.
4 1 0 ' ;
1 1

4 outputs can gfive you 24 or 16 stifes or conditions. 8 oufputs can biJe you 28'-
or 256 states or conditions, You can see'that the number of states increases at
a rapid pace once you get into higher numbers of binary output. ‘

In both the decimal and the binary number system Qg-usepositiondl hotaiion.
‘There are three basic rules that apply to any number system that uses positional -
~-notation. | Ty - | | L

1. The number of digits or‘éharacters is equal to the base. (Decimal is base
~ ten 0-9 and binary is base two 0-1.) ‘ . . a

2. The 1‘Lgest digit is one less than.the base (la%gest in decimal is 9 and ,
largest in binary is 1). , ‘ | . .

. .

- | 7 - o | -9 237{' :.; R  , | {T
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3. . Each digit 1s multiplied by the base raised to the appropriate power for
the digit position., Higher digits increase by the next power of the base
- for each position to the left: the power of ten in decimal and power of 2
in. binary. : g '

For example, in the number "6 8 3 7' we see the "3" is multiplied by the base
ten. The ngn js multiplied by the next higher power ‘of the base (10 or one
hundred) The “6" is multiplied by the next higher power of the base (103 and
S0 on). :

The same thing happens in base two. Each column:to the left represents an R
increased. power of two., : : '

TENS

N
S
N 8

1

There are two other number systems that are used in digital electronics octal,
base 8 and hexadecimal,9base 16, -

. w
-

10
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Computer programmers or translators must work in the "machine language" of
btnary. It becomes very difficult to memorize the various binary sequences,
much as you might memorize your zip code, drivers license, or telephone number.
There {s a higher degree of error when humans try to program in straight binary.
But base 8, (0-7) and base 16, .(0-F) compare to the decimal system and are
compatible with each other through binary. :

Any octal digft (0-7) can be representqg;gx;gngggmglgigg;gtahlngny
OCTAL CBINRY s DECIMAL
(Base 8) : (Base 2) | (Base 10)
0 0 0
1 1 ' 1 \
2 10 . 2
- 3 1 3
4 100 4
5 101 5
6 10 . 6
- 7 m . 7
10 1000, .. 8
n 1001 9

- . AND IT COMES OUT EVEN!!

To convert from binary to octal, you start at the ones column and count off by
~ threes toward the left. ) - -

™
L4

1,1 0 1 0 1 1 1 1 1 - BINRY
» R .
Convert each three binary columns to an octal digit:

0ol 101 011 11 - . -
1 5 ’3 7 - OCTAL

’

.\ |
To convert back from octal to binary you just convert each octal digit to three
columns of’binary (fi11 in zeros to the.fleft, 1f there aren't three dig{ts in

Y the binary notation). o ' .

%

= 11,
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. Each digit of Hex (0-F) can be represented by four binjry digfts ' :

]

HEXADECIMAL i BINARY -
~ (Base 16) | | . (Bage 2) | | B
/ , . .

0000
0001
0010

14

Co. .‘ 00] ], s Lot e e . .*——“-' . V‘,N.:._-
10100 . ' :
0101

characters, ¢ : 001
use letters————— o

0

]

2.

3

4

5

6
Run out of decimal- 8 - _ 000 : »
. q _

A

B

C

D
To remember: 3-Fs E
FINAL-F-FIFTEEN —F
Once within any of these three systems, conversipns are extremely easy once you
memorize the chart above. Any number in hex can/ be converted to binary then to

the octal. The reverse is also true, N o ..
CONSIDER: (- 5 7 3 6 Octal . by o
“101 111 01 110 Bihary (grouped in threes) ‘
1011 1101 1110 " Binary (grouped in fours)
n oo - Decimal equivalents of hexadecimal .
(8 - D Ii1 6 . H'exadecimgl | '
CONSIDER: |
Convert each 5 7 3 6 Octal o .
digit to binary 7 -
. 1001 111 011 100 ‘ .--fBinary (grouped in threes)
Regroup into o . ‘ - ” e
"~ groups of four . _ / ,

) 1011 1101 1100 , Same binary numbers (gnouped in.fours)
Convert from | /, | v o
binary to : " '
decimal B 11 13 14 Decimal equivalents of hexadecimal
Convert toiex B8 D E - Hexadecimal ,

12

30
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ADDITIONAL EXAMPLES

Binary to octal:

EL-BE-54
Digital Language

Moo, = 2

2° ——38
1101 110 1M = 3547,
. 5 4 7
.f”jpctal;to binary: | ,63728"= ? 2
6 3 7 2
110 011" 111 010 = 110011111010 5
Binary to hex: 1110011100110, = ,_? 6
R N 1000 110 0110
Dec i -39 14 6
. ./ . 39 E 6 = 396
Hex fo binéry §A7B]6 = ?‘ 2.
! | 6. A 7 B
" Decimal } 6 -~ 10 7 N .
0110 1010 o 101 e 1161010011110
1 4
\
‘Y
i
f
v 13
N e
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| Self-Test No, 2

'Converti .

~ from binary to octal - ¥ '

' Remember that you are working in binary grouped in threes
1. 1011100 ' |

. 10101010

mnm |

1111 i . _
10000 S . =

110101 - o T
110001 - - |
8. 1010010
9. 1101101

19. 1011101

e B W N
®e & e

~ (=)}
’

from oc;al’to}binary -

_ | e - o S ' /

Nn. 537 . | ‘ -
12, 623
13, 425
4. 142
| 15.'_ 100
16. 72 .
’ | 17. 10
N 18, 111
19. . 666

® .

tryyi——————————t—
¥ . ;
D o
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' Self-Test No. 3 =~ =~ | - I Ly
Try converting some hexadecimal and binary: ' -
From binary to hex - o

» - Remember that you are working in binary grouped in fobrs. )

1. 101100 ’ , B .
2, 10101010 . R ”

3.
4. 1M ' ) ' ‘
5. 10000
6. 110101 -
7. 1100Q s ~
8. 1010110 | | . - ‘
9. 1101101 L !
® . oo : *
' y
'From hex to .binary -
11, 537 . _ - | | / e
- ‘- ‘ _ : S
. 12. 623 ‘ |
13. 425 i
14, F39 L .,
15, D15 a ) .
16. BAD |
. O — .
- 17. 709 _ -
. —
18. 619 | i N ’ | |
19. 999 - - . .. i
20. FFF | :
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. To convert from octal to hex or back, you first should convert to bihary, then,
starting from the right, group your binary columns in threes for octal and
fours for hex. Then convert these binary groups to octal or hex digits and you
will be finished, : - B _ |

" EXAMPLE I:

Convert 258 to hex : } SR .

.2 5

Step 1. Convert to binary 010 101 S
Step 2. Group in 4's 0 o101 ' »
Step 3. Convert to hex 1 5 - | o

Therefore 258 = 15]6 - - | ' | o

&
EXAMPLE I1: : o - e N S
Convert 25, to octal - e ' |
4 ]6 2. 5 )

Step 1. Convert to binary 0010 0101
Step 2. | Group in 3s 00 100 101 \

Step 3. Convert tb octal 4 5

16" %

Therefore 25 .

o .'/

16

34
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. Self-Test No. 4 .
- - Lo v :
Convert the following:

TO HEX

»n
ad
o
R

=

o -

'h- a—
o~ (73]
N [3,]

(>

n "

70 OCTAL -
d.,l R )
6. 7B = ,
7. 490 = (
8. 302.= o
9. - AAF = 3

JTA R R

/
- L
{ ¢ v
L]
v
O
‘;, !
\ : .
* .
’ &
. v ’
{
.
1 " . A [
» : .“ ’ +
"5. v
v 35
1} A IR
B .
Y, PN ) .
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Self-Test No. 5
MATCH TERMS TO BLANKS

1.

' ,' B EL-BE-54
' _Digital Language

Digital electronic devices operate in the | number system,

.. Two number systems that are “compatible“ with binary are and

4,  The hexadecimal number system has

o

o ® N o

I 7 L

_Any hexadegimal numeral can be represenfed by

L3
Ce e TWQ -H D' O T
.. L ] L] L] L 2 L] L ] L] L] L]

?ﬁewoeta4~number~9yseemNhas .

P I A

.:ebanacxets»anosymbnlsmxme

chﬁracters or symbols.

. The highest you can count in any one column of nexadecimal 1s

The highest you can ‘count in a single column of binary is
The highest you can count in a single column of octal is

Any bctal digit can be represented by columns of binary.

co1umns of binary

seven ' : ' | . e
four S
-one , . |

three S

eight '

hexadecimal , - .

sixteen ‘ , ‘ _ .
binary o

octal o 8

fifteen or F '
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4. . Self-Test No. 6 ‘
CONVERT:
T. 1010110, to Y
', Assgls‘to 8.
3. 4663, to 16.
.59, to a
.16 " }
5. nonamaono, to -16.
6. 43gto |
7. 43,4 to 2.
8. Whgto . 4,
9. 1014 to _‘ 16.
10. 101, %o . 16.
T
<19
( 5

o FL-BE-54
Digital language
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Final Test o
~ CONVERT: | - o - . /f

1. AAB]6

27 417]6 to

3. 10100, 0 1.

. \. .

gt

) 6." 3778t0 .

7. 97]6 to

8. ]48 to

10. 345,

to




Wt ‘._ " [} . i \. . L . - .“ ? . : R R IR ~ . .,.v - *q e

' EL-BE-54
Digital Language

DATE

| c - ok \ RE-DO .
g | 90% Accuracy on Final Test.: S —_ } -
c . ' o '

~\\~“\\\\If‘a]i dhecks=ihdicate 0K, go on to next package. .

21

D T T T
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~ Self.Test 1

——

— NI — =00 BN U
oW

N

— .
CLVRXNAOAIH WA —
L] * L L) . L] L] - ..

Self-Test 2

. 134

- 252

. 377
A

. 20

. 65
<161 o
. 126

. 155
10. 135

1
2
3
4
5
6
7
8
9

11, 10101111

12, ° 110010011

13. 100010107

- 14, 1100010

e

15. 1000000 '

16. 111010
17. 1000
18, 1001001

19, 110110110
20, 11111110

Selt—Test 3

2
. AA
FF
F
B,
n '
56
6D
50

Otom\:csm’-hwm—r

» | EL-BE-54
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| . .Self-Test 3 (Continued) ) .

© 10, 10000110101, | | \
" 12, 11000100011 ~ o o
| 13.. 10000100101 | __ > =~ |
14. 11110011100 ~ | . "\
15. 110100010101
16. 101110101101 - . | | -
17. 11100001001 v o | ,
.18, 11000011001 | v
- 19. 100110011001 ~ - | ST
20, 11NN

Self-Test 4 ~ ' a .
T T

D S

1FF |

5D | - K B
137 - oy ) -
. 173 - . ‘ | ! |

2220 « ,

1402

5257 - . | , | |
103 | ~ v

Self-Test 5

O WXL WN —
e » s o e o o o

—
{
>

Binary (h) : R .
~ Octal (i), Hexadecimal (f) - . ‘ ,
8 , :

WD D WA —
ﬂ"
[«
-3
—
(52 ]
o~~~
[
—

h Self-Test 6

126

122471 -

983 _ : : 4 .

2635 : ‘ . IS }
36ED ’

100011

1000011

401

41

5

TOWD NI WN —
L ] - FJ [ [ ] L ] L ) L ) [ ]

b
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DIGITAL LOGIC

Goal:

The apprentice will be able to
describe digital logic and gating

systems. \ :

"Performance Indicators: -

4, ﬂDescribé logic gates.

g
~

T’
I LT e T

”

/“\A

LIS
1, Desdribe analog.

2. Describe digital.

3. ‘Describe digital logic families.

&
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. One push-button gwitc

. T
Objectives '
Given: S

A set of final test questions.

Equipment to perform a task of
setting up digjtal and binary .
outputs of a binary,counter. '

' .
’ i

|

- |
Directions i
Obtain the follgwing: ’

o o
One.- 74193 binary counter IC
One 7404 hex inverter IC
One 9368 decoderi decimal drivet IC
One FND 500 seven-segment LED display
Four light-emitting diodes (LEDs)

One 1 k 1/4 W ragistor .
One § volt 1/2 amp regulated supply

\

IR
S s \0
N
' i
{

Learning Activities

. Study Key N@rds list, .
Read dnd stégy'lnfbrmqtiOn She;ts.
Do Self-Tests. |
Do Final Test.
Do Task. ,Z
Obgzin FinalEEvaluation.

)

Co
| " EL-BE-55
* . Digital Logic

The student will:

Answer with §n~aqguracy of 80%.

_ Construct circuit properly to show
digital and binary readouts.

—
e Fy

Pt

(double-pole, momentary-contact)




" Flip-flop: A circuit having two outputs with opposite bjhary values. They can

. @

" EL-BE-55 )
Digital Logic

Key Words

Analog information: Informatidn that is continuous in valye and not limited to '
a fixed number of possible values. ‘ ~ |

[

Digital 1nfonm%§%gﬁ; Information that is discontinuous in value and has a set
number of possibTe values. S !

Binary: Having only two values or levels.
| Logic famil*: A certain type of electronic circuitry that performs yarious

gTtal Togic operations., Different families perform the same operations using
different circuitry. o .. ,

Truth table: A table of binary.values for the 1nput$ and outputs of logic
circuits describing the necessary input conditiions to determine output conditions.

e used to store binary values for later use. .

Gate:  One of several types of digital logic circuits used to perform various

- digital logic operations such as AND, OR,NAND, NOR or NOT gates. (See Informa-

tion Sheets for descriptions of specific gates.)

N
=g
I -1



Information Sheet

Digital. togic refers to the numeric
circuits.
circuits.
between digital afd ai
This comparison should he

The number of values is:1imited o
This is simiTa
The-steps have a fixed number,
wp levels whereds the ramp has a continuous

n-the ramp in a place '
f steps.

he digital information.
eps or'a ramp.

You may stop.

. Examples of devices that display informa
-, clock or watch, a mercury thermometer, or a meter (VOM) scale.

e ¥

Analog -

} @

NS

" EL-BE-55
 Digital Logic |

“that would be in -

1 operations performed by digital electronic
The electronic circuits you have studied so far have been analog =~
Digital circuits will be explained later on, but: first a comparison
methods qf representing information will be given,
p to,intrpduce the subject of digital electronics..

Analog information is continuous. /The number of possible values is unlimited.
Digital information is not continuous.
*.depending upon the complexity of
. the difference between going up s
of intermediate levels between t
number of levels. ‘
between two steps on the series

r fixed -
rto -

fion in'analoé'form are an ordinaryvfd_'v |

5

iy A W
) VI
! vV

" Digital
THERMOMETER

can rest.

the values read could have f
5.75 volts, etc.).

ten values of vo

Analog

AN §

VOLTMETER

There is no 1imit to the number of positions at which the hands of the clock, .
the position’ of the mercury in the thermometer, or the pointer on the VOM scale
The time informatfon is represented continuously from 0 to 60 minutes
for the minute hand. The temperature information is continuous from -40 degrees
to +120 degrees Fahrenheit for the thermometer, and the
continuous from 0 to. 10 volts for the voltmeter.
between these 1imits could be read from these analog devices remembering that
ractional or decimal parts (i.e., 10% minutes or

~ In contrast to this, each of the above instruments has a digital counterpart.
The digital instruments have a fixed number of digits in their readouts. For
instance, there is a fixed nufiber of minutes that can be read from a digital
clock (exactly 60), and also a fixed number of degrees, 160 in this example, are
read from the digital thermometer. - Onl
the digital voltmeter in the example given. .-

\\»“}x/"\‘

Digital

1tage information is
In theopy, any possible values

1tage can be read from
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Many times digital instruments will also give decimal parts su as 5.3 volts
instead of just 5 volts. This will increase the number of posSible values, but
~ the ‘number is still limited. On the other hand, with analog instruments the
nymber of values that can be read is unlimited, at least in theory. In practice,
however, I'm sure you will agree that even the analog instruments areimited by
reading accuracy or the ability to'determine the difference between two very .
close positions of the indicator on the scale. The reading accuracy, therefore,:

is the only thing that 1imits the number of possible values for analog informa- :
tion. In terms of electrical signals, an analog signal such as a voltage is one
that is continuous in voltage. It may have any possible voltage value within

the range of values over which it exists. A digital signal has a set or limited
number of values or levels within its range. ST

The most common digital signal: is a binary signal which has only two possible
‘values. These two values are usually called a 0 (zero) and a 1 (one)? In -
‘practice the values might be 0 volts for the zero and 5 volts for the one or any
. other set of two different values. , '

.o

L . OS5 A —
VOLTAGE i7/\ /\ (©) O ﬂ - Il

. K3 -
Analog Signal i ~ Binary Digital Signal
How can information having many possible values be represented by a binary
electrical signal if the binary signal has only two values? The answer s by
using a sequence of sév§§al'b1nary values (Os and 1s) to represent a single
‘larger valué. You learff¥d how to convert decimal numbers to their binary equiva-
. lent v&lues in the last package. For instance, the sequence of binary values
. 1101 would represent the decimal number *13. In general the larger the number of

values of a quantity to be represented by a binary sequence, the longer the
sequence must be. * : . '

R . Ly
Pe, | o | st Pulse Represents 8 -
1 ¥ 2nd Pulse Represents 4,

3rd Pulse Represents 2
- 4th fulse Represents 1

g

'

Binary Signai (graphically shown as pulses) Representing the'NUmber 13

There have been several levels of development in the‘history of digital elec-
tronics. Early computers used relays with open contacts, then vacuum tubes,
then discrete transistors. Most recently came integrated circuits (ICs).

-4
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Pigital electronic circuiﬁg perform basically the same functjons that are per-
formed by a series of mech

Rather than actually using mechanical switches, various types of electronic
circuits: perform the equivalent switching functions. The digital circuits that
do this are classified into different categories called logic families. The
logic families differ in that they use different types of circuits to perform.
the same functions. The following 1ist shows some of the commonly used digipd
logic families. The functions that these logic families all perform can be
categorized into the following major functions: SRR .

AND gates .~ -~ NAND gates NOT gates (INVERTERS)

OR gétés o NOR gates FLIP-FLOPs ‘ o

L}

Some other logic families include the following:
RTL ﬁesistro-transistor-lo ic) |

TTL (Transistor-transistonelo .
PMOS & NMOS (Positive and negative MOS)*
CMOS (Complimentary MOS)* .

_ ‘ “*Metal oxide semiconductor

7

s
4

]

Thisiis only a pabtia] 1isting and each has its own characteristic size, bdwé}
consumption and gperating speed. Each group is called a family and is not
usually interchangeable with.the others because of voltage requirements, speed,

Y polarity and pin layouts. -
. In the following explanations of the functions that these digital cifcuits

perform, a mechanical switch equivalent is also given.to help demonstrate the.
_function of the circuit. Only the symbol for the function performgd will be
given since the circaitry will vary-depgnding on the logic family that is used.

A" fepresents one of the binafi’va]ues (usually the larger voltage)'ahd-aISO'

.* 1{s represented by a closed switch in the switch example. A "0" represents the

other binary value (usually the smaller voltage) and an open switch. The inputs

~are shown on the left side of the symbol and the output on the right. The

tables at the right, called truth tables, indicate all possible operating condi-
tions for the inputs and outputs. On any given row in the tables, for the input
conditions indicated, the output condition will be as shown.

)

L Ciol . EL-BE-58 o
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‘ andlal switches. When ¢ switch i closed, the binary -
~value of 1 15 indicated and when it is open theivalue.of 0 is indicated, .

U b
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@ 1he Ao Gate . ~ Truth.Table
SymboT ¥ switch | |
o Example o A_B.|-C
A | [f"°~.°"'“\~ | 0o o o *

- B ¢ 0 1 0 - '

1 0] 0
| ‘\\ S LR T ,

" In the AND gate both The inputs must be high to géf'/ high output A AND B must
be 1 to.get a 1 at C.

AND gates may have more than two inputs, but all of ‘the' inputs must be high for

the output to be high. Look at the lamp in the example of our AND gate. Consi-
, der the lamp asking if all-the switches are closed. It will not respond by :

turning on until all the switches are closed. - ’ S

The OR Gate - o TRUTH TABLE

- . SymboT | Switch | . .

o , : . Example S A B 1 C
] . \ ’ - |

A - ANT 0 o0 |o
8 ) " .[_ [ .'0-:)’ 1 . |
S - e O O 1 1 |

._ e 80 '@C 1 1 1

~ The OR gate will have a high at the output if either 0R both inputs are high
OR gates may also have more than two inputs.

“The NOT Gate (inverter) : 45V TRUTH TABLE
Symbol Example
o | u | | - . K; |
- - E > 1 0
. ot ) | ,

L}

The inverter or NOT gate merely changes the input to its opposite state. So if
we get 1 in, we get a T or O out (the little bar over the top designates. the
_opposite: '? woulgere spoken as "not F"). ,

Y
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'. Take a look at the example of the inverter. F is low which turns off the tran-
. sistor switch, Since this is equal to an “open" to ground, our F will remain at
the +5 volt source level. When F goes high, it will forward bias the emitter
and turn the transistor on. This will tie\ﬁ'to ground or low. So when F is
high,. F is low‘and when F is low, F i3 high, | - o :

- The lﬁid-over'triangle is the schematic symbol for an amplifier or buffer. The
little circle is the actudl symbol for jinverter. o . o

These three gates are the basis for all logic circuits, Everything else is
generally constructed from these three gates. Sounds too simple, doesn't it?
But think. These gates are the equivalents of simple on/off switches. -Let's
“lTook at some "combination gates" and their truth tables. - '

> | .

NAND gate-{Negative AND) | B COMPARE:
. . ) . X 4 B .
A ' o o .

SRS A
£ . o 01 a0 o0o0fo0

- 1" 0 |1 e 0110 .
0111 10lo0 '
1 110 IRERE -
NOR gate (Negative OR) .

'l‘ gate (Neg - ié ) X o
A 'c A8 |C AB|lcC ‘l
Ei:>»““. 0 0|1 oR - o000 |

0o 1]0 .01 |
10]o q 1 01
: 1 1to BIERE

.~ The outputs of each are the opposite of AND and OR gates. This is indicated by
g the little circle on the ‘right of the standard AND and. OR symbols. These gates
can be purchased in an “"individual-package" form in I.C. chips that have 1 or.
~more gates\in them. Some LSI (large-scale integrated) circuits have hundreds of
gates. .These 1.C.s can have from 4 to 40 pins. .

-FLIP-FLOPs

Sy
INPUTS o seed
L 4 -—-;;du

‘Two output states
Statel Q=1, Q=0
State2 Q=0, Q=1

\

[Te] 1"‘
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A fiip-flop stores a binary value until an input changes its value. The flip--
flop has two outputs and can have one or more inputs. Each output {s either a 1
value or a 0 value and each is the opposite value of the other. In other words,
“1f one of the outputs is a 1, -the other will be a 0 and vice-versa. The input .
"signal or signals have the capability of changing the condition of the outputs. "
Notice that there are just two conditions or states for t/g,outpu;s. Flip-flops
~are used for many different operations in digita] syst&hs.




Self-Test

Match numbered terms to blanks in questions 1 through 5,
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their

Three basic g'tes are the
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A thermometer or pn electric clock can have either a

 EL-BE-55
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" or

1

Types of circuits that are used in digital circuits are compatable within

[

and

Digital electrJLic circuits. perform besically the same fUnctions that can
be performed by mechanical

BN

A digital circuit having two binary outputs.of.opposite value .is a

AND

families

NOT
analog

switches

OR

digital

fFlip-flop

60

_Your automobile has both a speedometer and an odometer.

The speedometer

lets you know how fast you are going, the odometer how far you have gone,

One of these is a digital instrument and the other is analog.

which?

Which 1s

N L}

Y
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1. Truthltables show all possible Anput and output conditions for* - @
2 A .. gate is a combination of an AND and a NOT gate.. .

3.

.

4
5.
6

Different classes of circuitry used to perform the same types of digital
logic funtions are called logic ‘- .

, N
An automobile speedometer output s i . o
‘The odometer output. is .
. Digital Eircuits performyfunctions’that cdn also be performed by h
An inverter is the same as a ' gate. .
8. ¢ If all inputs of a gate must be binary 1 to get an output of binary 1, the .
gate is called a(n) ___ | gate.
a. OR T -
b. - AND y : - N
¢. logic gates : .
d. . NAND S S Lo
e, NOR : B ' - _ . ‘ »
f. families - : : :
g. HNOT . .
h. mechanical switches o - : -
i. digital “ o A
Jj. - analog - ’ _ ° T \ - ' .
,x “,




S Task T
. EQUIPMENT | |

One 74193 binary counter IC
One 7404 hex inverter IC -

-~ EL-BE-85
. Migital Logic

0

/ . b ‘. : i

‘One 9368 decoder decimal driver IC

One FND 500 seven-segment LED displax

Four 1ight-emitting diodes

One 1 k 1/4 W resistor
One 5 volt 1/2 amp regulated

'supply

®One push-button switch (double-pole, momentary-contact).

" PROCEDURE:

Hook up the circuit as shown. Be sure you don't bend pins on ICs. Watch polarity

on LEDs (keyed side is cathode). Pins on the devices are laid out as shown

- ~below.

1 | sy

o ~ .
L] . nl ) - | 3‘

&+

ﬂ-'

4d 2111 1o

2] hof Pl A ' '
abcdelgq D!CQUER'DRI.VER A

9368 ot . 345402 U3°F
M T ! 7404 #X. INVERTER

13
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This circuit cdnsist§ p??a 74193 binar§ counter, J 9368 binary-to-seven-segmept
decoder-driver, and a seven-segment LED display. The four binary outputs of the

74193 counter drive the LED indicators L 1 thraugh L 4 and the decoder driver.

The output of the decoder-driver is used fo drive the seven-segment display.

The 7404 hex inverter is used to drive the LED binary indicators, as the 74193
IC wi11 not have power capabilities to drive the LEDs. Two of the inverters are
also used to insure proper switching gerformance. The 74193 will count in
binary from zero to fjfteen. This will be displayed by the four LEDs. The 9368
will convert the binary to the output needed for the seven-segment display. ,
Transistors in the 9368 will provide required power to drive thereven—segmen&'ﬁ

- output.

You should be able to see the numbers change on the seven-segment display and,
at the same time, the equivalent binary number displayed on the LEDs.

. For 1nstance; when the sevépesegment display showé the number 9, the top LED
(LSD) and the bottom LED (MSD) should be 1it but the other two LEDs unlit repre--

senting the binary number 1001, LSD refers to least significant digit (repre-
senting)a 0 or a 1) and MSD refers to most significant digit (representing a.0
or an 8). . B :
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. -Answers
' and d

»
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NI LN e

g
b
a
e
h
Speedometer is analog; odometer is digital.

-
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Goal:
- : P .
The apprentice will be,able to use
conmon computer terminology.

33

COMPUTER OVERVIEW

N

" Performance Indicators:

1. Use common terms.

2. Uss common acronyms.,

¢
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‘ Objectives

. Given: " The student’ will: i 1

I ’vo

A group of computer acronyms. ° ‘ﬂ%fJ Edete out
e nepresent..m}-.

A set of true/false statements ,gaf. N -
concerning computers. e L,J;ﬁ \‘Correctly 1dqntify as true or'false FE S TIERIURAN ¥y

_-Wt”fﬂﬁ"ﬁf&,, within an aCCuracy of 90% ' ;t.g;\Qyjuﬁf;g..;q
v ..ji‘}‘ Vo e Ly '\'_‘ \‘ y R LA o B .' Y ",i":.‘ B ' '

. Iy . [ “ .
N . " .
I S ' N

Dlrecﬁons ST S S R SRR TR B
Obtain the fonowing ST R b - _"’;;,,},_:i"'

‘Paper anq pencil VF? .;".fi; A

Learnind® Activities .- - PRI
- Study Key Words List..' . . I

Read and study Information Sheets .« | ¥" e ,_iggiwﬁﬁ"

Do Self?Test. R ROEAT DA

| DBtain Final Evaiuation. el e E -

B ) e
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N . T oy e o | L '
@ KeywWords ~ T
" Buzz Words: TThe“terms used as jargon in ‘the computer field. .
Central Processlng;Unit‘(CPU):*.The main proceSsing'part of the.computer. - = = . |
,"_. . : - . . ‘ , '
: Mini-Computer: A smaller, stand-alone computer that reguires no special: ¢
environment. S I L o
. e .
Micro-Computer: A computer designed around a microprocessor chip.
Main Frame: A regular computer installation which generally requires a special A
+ afr-conditioned environment. - . : !
' £§l;-ltarge-Scale Integrated circuit.
Hardware: Physlcal components and suppl\es used in computing.
' SoftWare Instructlonal or program sequences and organization used 1n computer
operations. . .
. Acron A word formed by the flrst letters in the words of a phrase. ROM = C
: "Read-%nly Memory. _ . .
. . RAM: Random- Access Memory. A memory sectlon of a computer that can store
Tnformation, either data or instruction, at the first available locationy, and .. .-

if it runs out of space at that locatlon will proceed to the next avallable
memory address or location. ‘

Scratch Pad: The computer's temporary memory that is used as you might use ‘a
scratch pad to jot down notes to which you wish to refer. . .

ALU: Arithmetic Logic Unit. The portion of the ROM ‘that performs nathematical
computations, . ,

YTE: A'memory word that consjsts of eight binary digits. .

=

|

=
[ o |
—

BInary Digtl.‘ The basic unit used in computing, _ R

Lines Per §econd, Used to;determlne prlntlng speed., .. .

5 12

Characters Per.Second. Used to determine printing speed. - -

‘

(=)
©
w

5

Cathode Ray Tube. A TV sgreen. N ..

o
—

R

.- . Machine Languag__ The binary switching logic the computer deals Wlth. “The .
' fYrst Tevel of computer language, . . ‘

l

l L Assembly Language: The second level of ‘computer language that tragslates the

. . - higher symbolic compiler languages te the machine language. . .
| R Compiler Langyage: The third level of language that is more like the language
' o we speak. BASIC and COBOL are compiler languages.

I
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grtran. A computeg language used in, science. o , 2 ' o

Cobol‘ A computer language used in business. | i
Basic: A computer language designed forjengineering use. Fe L
. , . . : : 2
Subroutine: A section of a program shat can standlalone and may be reused.,-
Data; That information the computer processes. | )
ROM: Beadfgply ﬁemory: The controlltng section of the computer's -memory. h
" " i | | | ‘I‘ | ’. ; '."I 0‘ I.; ,i
’ ’ 4 ) / \
[ 9 ‘ d“. L
, ) ‘ g .
;-}" 4 ' ’
a : ' ‘.“ ‘\.
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The information contained in this‘i%arning patkage will help you understand /
_some of the history and "state-of-the-art" generations of computers. Study the
package carefully and learn the terms. When you hear ghem later, they will make

~ sense to you. Many of Us are separated from the computer world by the terms
- and "buzz words" of the field. | E '

~ The computer ofjtoday has been developing since the early 1940s. The original -
computers were primarily for use in performin calculations of numbers. :
Today's equipment is used for processing any gind'of,infofmation. This ‘period
‘{s becoming. known as the "Information Age," and computers are the reason. .
Mamogy storage and access speeds are increasing almost dafly, and. the costs of
.computers are coming down rapidly. This progress is touching all of our lives
A and will cqntinue to do so. There will be many employment opportunities in the
{ : design, use, maintenance and repair of this- equipment. It is 1ikely that there _
‘< "?tl] be very ﬂew occupations that won't need some background .in this area. . =~

e early computers of the 40s and 50s were very large and used vacuum ,tubes
as the electronic switches. .These machines used a'areat deal of power and gave
off a great deal of heat. The central processing u it (CPU), or main frﬂme and

: " memory storage equipment, was in a special air-conditioned room to-keep fhe
'. equipment clean argl cool. Even today, many computer hardware installations

require/these kinds of special environments. In 1948 the transistor was
‘developed. The transistor made computers much smaller and more reliable.
Though temperature does affect all electronic equipment, the more mod¢grn
information processing equipment consumes less power, SO doesn't genefdte as

much heat.
/

Many of today's computers are smaller in size, and new technology hads grown
from several directions, evolving minfcomputers and microcomputers Develop-
ments within these "size-oriented" divisions have occurred so rapidly that it's
difficult to define them. Generally, though, the minicomputer is/one that is: '

“smaller in size than the earlier main-frame computers and doesn't need a ' L
special . environment. The microcomputers developed around the mycroprocessor, =~ i
which is a single large.scale integrated chip {LSI) that can agtually process. o
commands and be exganded by adding memory. ) » _ \

& o ' .

-

- Computing or information processing is composed of two interdependent divisions: 3
the hardware and the software. Hardware is the sum total of all the electronic \
components, memories, keybdards, CRTs, printers, tapes, discs and cards. All
of the Khysical equipment is hardware. Software is the program or the instruc-

tionssthat direct the computer in its processing activities. ‘
. ' -
fhe computer's program language (machine language) .is the binary number system.
/Humans, however, do not deal with binary so well, Higher level program languages °
/have been developed for humans to communicate with computers, beginning with

' T ! 3

X }l l ‘ &\\\ X . : . !

[




N

~ on a computer terminal keyboard are switches.
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B ocﬁdl and hexadecimal, Assembly languages, which are syhbols and codes, are

used to communicate with the machines. These are still only numbers and

_ symbols. To do all of our communicating with only numbers and code symbols is

very awkward. Therefore, more complex, higher level languages were developed,
The languages initially were developed by computer compantes for their own -~
machines;~and then languages were developed for particular applications.
FORTRAN (FORmula TRANslation) was developed for the scientific community.
COBOL (COmmon Business Oriented Language) is used to express problems in data
processing in English narrative form. ~BASIC is a simplified program language

~ intended for uSe in engineering applications. There have been many other

languages designed for certain hardware and user applications, but these three:
“have been the most-widely applied. . S S '

The development 6f software has been slower than the advancements_ in hardware
technology, but predictions promise an explosion of software in the very near
future. d?th the availability of personal-computers and the.increasing cap-

"% abflities of hardware and standardization of phrases and subroutines, we should"

witness a very exciting era of progress.

Thé hardware portion of a computeF consjsts of several major components. Al
compsters have an input, an output, a central processing unit (CPU), and to a
greater or lesser extent, a memory. , o e .

Inputs can be as simple as a vdltage sensor, light sensor, or switch;f The keys

3

The output may be a splenoid-driven printer or a ca%hode-ray tube’ (CRT) or,
perhdps, a single lamp or LED. - It may switch the pbwer to a iservo motor

“(control motor) of a computerized manufacturing machine or trgjgger the data
through the electromagnetic recording head of a computer tapeior disc pack.
Some may serially dump pulsating square’WiVE“signa to generdte audio signal
frequency to simulate a human voice. L .

.

,.The Centfal Processing Unit, or CPU, is where the input data is recognized and
" stored as instructed by the program or the controlling sectio
" the Read-Only Memory (ROM). The ROM will process' the data -an

\ of the computer--
(ROM will use the
Random-Access Memory (RAM) for temporary storage for “scratch jpad" use and
proper sequencing. The Arithmetic 5ogic,Un1t ?ALU)..which'is'part of ROM, will
progess the mathematics. o S R ' o ,

¢

Once the information has been processed properly, it may be-stored on a type of .

storage media such as a magnetic tape or disc. - ‘.

Computers of the seventies would commonly have 64 K ?f memory. 64 k stands for

sixty-four kilobyte or sixty-four thousand bytes of {nternal RAM, . A byte is an .
8-bit word. Remember a bit is a Blnary digi] or a serial pulge on a two-state
data track. It is not uncommon today for computers to have 96 megabytes or 96

‘million bytes of Random-Access Memory and be smaller than their ten-year»old
. : Y ] : .
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counterparts. Th® size and density of these systems are increasing. their
power, The access and ‘output speed is another ingredient in their power. .
Laser printers print at speeds of 900 Lines Per Second .(LPS) and.are still too
slow. The maximum printing speed of an IBM Seleciric Typewriter is fifteen and
one-half Characters Per Second (CPS). Daisey wheel printers are driven at
around seventeen to Tifty CPS. Dot matrix pripters and belt or chain printers
may print at three to 40 LPS. S ' '

\
\.

_ 4 e E . :
Computers are now an integral part of qur lives and will continue to expand

_ further into the 80s and the 90s.

In this time of rapid change in the'economic and technical worlds, man} careers
will change dramattcally or even die out. This is not Yikely to happen to you
if you choose a career in the computer field. '\\ : '

\
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_ ' Self-Test
@

Acronyms are words formed by the first letters of a group of words that is
frequently used. Below you will find a list of acronyms. MWrite out the phrases.
tht ‘these. acronyms stand for. . | o B

1, LSI
2. AL
3. CRT
4. BIT. '
6. LPS
- 6. RAM .
7. ROM

¢

~True/False
&

A

‘ 8. Computers of today itave many vacuum tubes. |

9, Softwdre.technology is. way ahead of hardware technology.

- 10. 96 megabytes is a memoFYIpOSSible today.

"11. The input to a computer may be a switch or group of switches.

“ 12.  ROM.stores random memory.

-

13, Magnetic tape is. a type of stoqgg& media.

14, COBOL is a compiler language.

15. The transistor was invented in 1948,

y v . . L3
16, -The binary number system is the easiest computer language for humans to
use. ' : '
17, ‘A'byte is 24 bits. "
‘ e
'S
48 . ‘

» . ) . - . ‘o ’
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Write out proper' phrase for the acronym.

1.

2.
[2 . . 3.

4.

5.

. 6.

; True/Fa}se

70'

ROM
RAM

CRT
ALY
LPS

LSI

‘BIT

’ {
i 7 -
.
8.iStordge media may be a magnetic disc. i L . ,'
9. Abyte is 64 bits. _ g - I
10. 900 LPS is fast printing. .

11.  FQpTRAN s a common output device.

«

.12. The transistor was developed in 1938.

13. ° It is an easy task for humans to prog}aﬁ in straight binary.

14. Memory in computers can be very large or quite small.

15. " A career in computer_service'\s extremely limited.
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Answers

4

1.
2.
3.
a.
5,

6..

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.

17. .

self Test Answers — ° : o

Large-Scale Integrated
Arithmeti¢ Logic UnTt
Cathode-Ray Tube
Binary Digit

Lines Per Second N
Random-Access Memory

:Read-Only Memory

<
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Goal 3 . -

The apprentice will be able to describe
proper care and handling of software.

| Describe 1dentification'of‘ - .

. Performance Indicators:-

Describe-types of'softwareﬂ

Describe handling of software.

software. P

4 /—'*9.))(
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* Read the
. = package.
* Read .he

# Read the
*. Complete
* _Complete

-+
* Comnlete

/s 0

KN S

1

A ) . °
A
. . -
: ™, :
. . .

B

1

goal and performance indicators to find what is to Ve learned  from

vocabulary list to find néw_wordsvthat‘@ill be used in package.

introduction and information sheets. .

the job sheet,

self-assessfent, ’ o . . _
° C . - ~ N
post~assessment, ' '
_ - _ ' .
¥ o
}
» X /
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\
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#* Cassette
#* Central norocessing unit (CPI)
' a
*  Piskette
: g 4 ; -
; * Floppy disk . ’
* Hard disk
* Magnetic tape .
.\ . . ) 4
\ ¥ Mainfrane ’ _
\\ * picrocomputer C/
! !
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Modern steam plants use the computer to oontrol many of the plant functions that
were previously, operated manually. The process steps are programmed into a
computer so that each command is given in the proper sequence.

\; . o
The computerized controls may be part of a central processing unit (CPU) - which - . e
uses” a compuser mainframe to operate the program.: A mainframe is a computer ' I/
that requifes a controlled environmgnt and has vast memory storpge capacity. “In -
other cases it may. be operated by @ microcomputer that uses diskettes or .
cassettes as software. - A microcomputer is a computer designed around a
microprocessor chip, ' ’ - ' »

’ -

This package is merely an intgoduct®on to software. The operator.mUSt-conplete_

further study of software packages that are spec1fic to the type of computer - g ’
_being used with the software., . . ' A -
' -
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Information -

Types of Software ) o S S ",-_  i L A

s

Microconputers use two types of ‘software. “The magnetic disk .or diskette
commonly used form of svftware. This diskette may be .of the .floppy disk type or
‘a hard disk type. In -either case, the data is stored on a« magnetic disk.
Another form of software is magnetic tape or cassette..” In the casgette, the

computer program is recotded on the cassette and the - cassette, in turn, gives
commands to. the computer, ‘ . .

y

| | Handling Software =~ &

‘Software should be maintained ‘in.a dust-free file.: Cassettes and diskettes are.

- .small and can be stored in a plastic container that is smaller than a shoebox.
. The operator should be careful not td touch the grboved protion (center) of the

diskette. This can damage the data ‘stored on the diskette. Common sense will

provide direction in software handling. Diskettes must nqt be bent or;;haye:
materials piled on them that might damage the disk S

o 5 .
N .',- v ", . L

Qentlfication of - ‘Software + ' ' g BT N CEL e L "

. »

.Software packages should be clearly marked and filed 1n alphaﬂeticalh order;'e“ _
*This allows the operator tc find the proget software E%z1ckly. “Small.” 1abelsl-v"
e name o thé program
should be clearly marked on the labels with a’ black pen. Fo? software that
.controls the processes of steam generation. the diskettes or: cassettes should be,.,}

should be attached to the .cardboard diskette holder,=

labeled by function such as "Start up’ Boiler" or,"Control Steam Temperatuses"

B o et ».
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"% Complete' the job ‘sheet. _ R . ,
% Complete the self-assessment and. check answers. S ,
}, L , n R v . . . * . . o . . R
% Complete the post-assessment and have the instructor check your answers. - :
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*, , Visit a 1oca1 stone that sells m1crocomput s, i.e. RadiOJShack, Comnodore,. '
* Ask to see their software catélog._ ﬂ? I SR
. L o L
* Identify software that 13’appropriate for useAin a power plant. :
* Ask salespersén to demonstrate diskette énd/or* cassette 'use.' care and
storage, o | L : - . : S |
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MﬁfCh the following words and phrasggg'
F." Main frame y o A, Type of magnetic tape
2. Diskette i - B. Labels should be attached to

this part. v

3. Cassette _ . o C. Designed about a micro-
' ~ processor” chip, .

IS

4, - Micfocomputer L - - D. Central Pro¢e831ng Unit
' ! ! ' Conputer

Q__ 5. _Disk'ette holder E. Type of lmagnetic disc
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Self Assessment
Answers




/

e *
computer requires a controlled environment and

large memory storage.

»

is built about a.miéroprocessor chip.

3. List two typis of disks, - -

\ ’
4. What is the common name of magnetic tape software?

5. What is the common name of magnetic disk software?

g . N




Instructor R

‘Post Assessment
Answers

1. Mainfreme

2. Microcombuter
3. FibeéY. Hard
&s Caseette | | _:_ | R « e

5. Diskette I | ' oo _ — R K
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References |

o ! |
¥ ~-Sales literature from computer companies will provide understdanding of \;
«  software terminology and specifications. ' '

‘I‘ b X
‘ \ i -
!
13 N
7 , ¢ [ ~ &/, v
t . o
r . ¢ ? : 1 L
| . |
5 R . Y
. .
5 ' "
. ' v\ pon \'
NS ' - °
' 4
.
o ¥
y ¢
ﬂ» ~
{ ]
»
\
N (]
3 .
L] &
-8 ; . : R
o ' M <
] ! ﬁ.




